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(57) Abstract 

Sulfonamide derivatives exhibiting matrix metalloprotease inhibiting effects, which are compounds represented by general formula 
(I), optical isomers thereof, pharmaceutically acceptable salts of both, or hydrates of them: wherein A is a group, represented by the general 
formula (la): (wherein R 5 is hydrogen or the like), or the like; R 1 is hydroxy 1 or the like; R 2 is a single bond, optionally substituted arylene, 
or optionally substituted heteroarylene; R 3 is a single bond, -C=C-, or the like; R 4 is optionally substituted aryl, optionally substituted 
heteroaryl, or the like; and m is 0 or 1 . 
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IR v. max(cm-i)(KBr):1749, 1606, 1529, 1360, 1350, 1173. 

iH-NMR(S ppm)(CDCl 3 ) 3.14(dd, J=5.2. 16.4 Hz, 1H), 3.29(dd. J=10.2, 16. 
4 Hz, 1H). 8.80(8. 3H), 4.87(dd, J=5.3, 10.2 Hz. 1H), 6.95-7.30(3H), 7.53 
(d, J=8.0 Hz. 1H), 8.03(d, J=9.2 Hz, 2H), 8.30(d, J=8.6 Hz, 2H). 
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ytm^m C16H14N2O6S t LT 

t+ JUS: C.53.03; H, 3.89; N. 7.73; S, 8.85. 
mmW: C, 53.36; H, 3.84; N, 7.78; S, 8.74. 
(»2I1) 

5 -fb-^^(3)(918 mg, 2.53 mmol)£r is* f^*^A7 5 K 10 ml tc&ffi LTKMflS 
110 mg ^JD^^toilTn^ffoTb. £ fSJ* T & £ Bfc t tK a ft 
txfynctttlil Ltf«B* h U £ AgliiEli L^^fe 

1.08g *r#fc.:c$r y -/WtK <fc t> fi^al, L ft ^4&(4)<8* 818 mg) 

Sr»"fcT~»R* 97% 
10 Kjft 161-163°C 

IR v max(cm-i)(KBr):3479, 3371, 1749, 1624, 1593, 1348, 1329, 1153. 
'H-NMR(5 ppm)(CDCl 3 ) 3.07(dd, J=5.3, 16.4 Hz, 1H), 3.21(dd, J=10.4, 15. 
8 Hz, 1H), 3.2-3.70(2H), 3.79(s, 3H), 4.75(dd, J=5.5, 10.4 Hz, 1H), 6.59(d, 
J=8.8 Hz, 2H); 6.9-7. 25(3H), 7.55(d, J=8.8 Hz, 2H). 
15 TcmttVt Ci 6 Hi6N 2 04S t tt 

t+nm.: C,57. 82: H, 4.85; N, 8.43; S, 9.65. 
mmm: C, 57.85; H, 4.86; N, 8.31; S, 9.44. 
(I3 1g) 

flS-S"«5(4)(788 mg, 2.37 mmol)£ 50%^c^ J — /I'zKJSJK 20 mUzmffi VfR^LMk 
20 1.5 ml £ in ;t F*) S 0~5t:{c:^*n^, ffiffiBf*- b V ? -M0.35 g, 5.07 mmol)£zk 3 - 
ml izmm LrttEtfS 5«fc«:igx.fcV>,fc o CfST t,^rO^^(DtS^-C- 20 5M£# i Lfc 
(^7/ - ? Ai£cDM) 0 -fb-^^(5)(750mg, 2.37mmol)£ b° U 15 ml ir^fl? 

-20~-30°C{i^iP L, L fc {b ^) (4) CD i?T V =- £ tf>GJ®$! £ 

-T{i-^< UQx.mi&^m L — g*flfc«i L/c 0 KJC&«*-2N-4ftift 100ml irft^gm^ 
25 f;HattlilL, *T»*£ 5%^«E7K5K^ h V V J±7kMm. 7jc tt *Hfc«s# L ft 
»t h y !>AH-rftffift«ES*Ls »*fe«itt*1.63g3r#t, ->'J^y;^ 
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10 



25 



>fc"C_Wtt.*LflS*«(6)(«Mtt^*.386 mg)*»fc. J|X^ 31%. ■ 145- 
7(dec)°C 

IR v max(cm-i)(KBr):1743, 1595, 1309, 1281, 1165. 

1 H-NMR( S ppm)(CDCl 3 ) 0.95(t, J=7.2 Hz, 3H), 1.39(m, 2H), 1.65(m, 2H), 2.69(t, 
J=7.5 Hz, 2H), 3.05-3.35(2H), 4.88(dd, J=5.3, 9.8 Hz, 1H), 7.0-7.4(5H), 7.6(d, 
J=8.0 Hz, 1H), 8.04(d, J=9.2 Hz, 2H), 8.13(d, J=8.4 Hz, 2H), 8;3l(d, J=8.8 Hz, 
2H) 

m 4 it) - 



^-S-^)(6)(200 mg, 0.39 mmol)^ ^ * ; -/K2.4 m])/T h 9 t h'n7 7 >( 2 .4 
ml)Hl**U ir*SlcT lNTklfcft^ h y *A***(1.2 ml, 1.2 mmol)£iD;U 

4fc*r 0.18 g #7t 0 7t> Wn-Adf f y j; i, U^ft(A.l)(»[ife^i 
15 163mg)&#fc 0 iftsp 79% 0 
14 185-186°C. 

IR v max(cm i)(KBr): 3433, 1718, 1658, 1498, 1381,. 1227, 1163 
»H-NMR<8 ppm)(DMSO) 0.91(t, J=7.3 Hz, 3H), 1.33(m, J=6.9 Hz, 2H), 1.6 
Km, 2H), 2.67(t, J=7.5 Hz, 2H), 3.07(dd, J=4.1, 16.4 Hz, 1H), 3.3-3.5(lH), 
20 5.05(dd, J=4.4, 10.6 Hz, 1H), 6.6-7.3(3H), 7.43(d, J=8.0 Hz, 3H), 8.07(d, 
J=8.4 Hz, 2H), 8.17(d, J=8.8 Hz, 2H), 8.32(d, J=8.6 Hz, 2H), 13.0-13.4(br 
s, 1H) 

TtmftVr C 2 6H25N 5 0 4 S Ht 

nWW: C, 62.01: H, 5.00; N, 13.91; S, 6.37 
mmm: C, 61.89; H, 4.84; N, 14.16; S. 6.59 
MM®} 1 *3 £V Hoffman. R. V. Org. Synth. 1981, 60. 121.K SEgtO^fe t mm 
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<» i id - 

(M 2 It) 

Tamura, Y. et al., J. Med. Chem. 1998, 41, 640.ii|B«g $ tltz^m t H-UilC U 
10 (S3Ig) 



21 



BNSOOCID: <WO 0058304A1 J_> 



WO 00/58304 



PCT/JP00/01708 - 




A-9 

(m i id 

Tamura, Y. et al., J. Med. Chem. 1998, 41, 640JC1E& $ tilt&m t mmz. L 
5 (ft 2 IS) 

_hiE-e# b titz its? WOM 1 ~« 3 ic^-r 0 - 
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m i 



mmm 

No. 


No. 




iH-NMR (DMSO-de) 


i 


A-l 


^^N^COOH N _. N 

S °5-0 _ ' ,3 N^ _ 0 _n " BU 


J=6.9 Hz, 2H), 1.61(m, 2H), 
2.67(t, J=7.5 Hz.. 2H), 3.07(d 
d, J=4.1, 16.4 Hz, 1H), 3.3-3. 
5(1H), 5.05(dd, J=4.4, 10.6 H 
z, 1H), 6.6-7.3(3H), 7.43(d, J= 
8.0 Hz, 3H), 8.07(d, J=8.4 H 
z, 2H), 8.17(d, J=8.8 Hz, 2H), 

o qo/J T— ft £ TJry OT-I\ i Q n 1 
o.O^vU, U— o.D X1Z, ££1), lo.U-1 

3.4(br s. 1H) 


2 


A-2 




0.92(t, J=7.5 Hz, 3H), 1.27-1. 
41(m, 2H), 1.56-1.70(m, 4H), 
1.78-2.05(m, 4H), 2.71(t, J=7. 

K T-T r-w OI_T\ Q on Q yf ft/™ OU"\ 

4.20(dd, J=4.2, 8.7 Hz, 1H), 
7.49-7.56(m, 2H), 8.04-8.1 l(m, 
4H), 8.36-8.42(m, 2H), 12.80 
(br s, 1H) 


3 


A-3 


\ — / N v y 


1.5-2.1(4H), 3.2-3. 5(2H), 4.2 
(m, 1H), 7.58(t, J=8.8 Hz, 2 
H), 8.08(d, J=8.6 Hz, 2H), 8. 

2H). 12.5-13.2(1H) ! 


4 


A-4. 


,xCQOH 


1.9(m, 1H), 2.06(m, 1H), 
3.18(dd, J=3.9, 10.2 Hz, 1H), 
3.35(m, 1H), 3.88(s, 3H), 
4.03(m, 1H), 4.32(dd, J=4.2, 9.3 
Hz, 1H), 7.24(d, J=9.6 Hz, 2H), 
8.08(d, J=8.7 Hz, 2H), 8.10(d, 
J=9.6 Hz, 2H), 8.37(d, J=8.7 
Hz, 2H) 


5 


A-5 


^-v^COOH 


0.92(t, J=7.5 Hz, 3H), 1.13-1. 
41(m, 4H), 1.52-1.68(m. 5H), 
2.03(d, J=12.9 Hz, 1H), 2.71 
(t, J=7.5 Hz, 2H), 3.24(m, 1 
H), 3.73(d, J=12.9 Hz, 1H), 
4.62(d, J=3.9 Hz, 1H), 7.49-7. 
55(m, 2H), 7.99-8.04(m, 2H), 
8.05-8.1 l(m, 2H), 8.32-8.37(m, 
2H). 12.95(br s. 1H) 
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»2 



No. 


No. 




iH-NMR (DMSO-de) 


•D — 


A-6 




2.33(s, 3H), 3.08(dd, J=11.0, 
16.4 Hz, 1H), 3.3(dd, J=5.4, 1 
6 6 Hz lHi 4 25-4 4fV3TT> R 

W.W AJ-^J, Ally) M.-^U'I.IU^OI 1 ^Z, O. 

97(d, J=3.8 Hz, 1H), 7.22(d, 
J=3.8 Hz, 1H), 7.15-7.35(6H), 
7.43(d, J=7.8 Hz) 


7 


A-7 


-^xCOOH 

VN. S02 jTjL^_Q_ Me 


1.50-1.73(m, 2H), 1.77-1.95(m, 
2H), 2.35(s, 3H), 3.17-3.32 

(m, 2H), 3.98(br d, J=7.8 Hz, 
1H), 7.27(d, J=7.8 Hz, 2H), 

J=7.8 Hz, 2H) 


8 


A-8 


1 /^l^ COOH 

"""O-.O.-CP Q-m. 


1.93(m, 1H), 2.06(m, 1H), 
2.35(s, 3H), 3.22(dd, J=3.6. 10.8 
Hz, 1H), 3.36(m, 1H), 4.07(m, 
1H), 4.24(dd, J=4.5, 9.3 Hz, 
1H), 5.15(s, 1H), 7.28(d, J=8.1 
Hz 2Hi 7 4<}frl J=S 1 9TA\ 
7.50(d, J=3.6 Hz, 1H), 7.73(d, 
J=3.6 Hz, 1H). 12.71(br s, 1H) 


9 


A-9 




2.95(s, 6H), 3.10(m, 1H), 4.56 

and 4.62(Abq, J=15.6, 2H), 
4.78(t, J=5.1 Hz, 1H), 6.70-6. 
77(m, 2H), 7.13-7.23(m, 4H), 
7.30(d, J=3.9 Hz, 1H), 7.47-7. 
53(m, 2H). 7.59(d, J=3.9 Hz, 
1H), 12.92(br s. 1H) 


10 


A- 10 




2.95(s, 6H), 3.10(m, 1H), 4.56 
and 4.62(Abq, J=15.6, 2H), 
4.78(t, J=5.1 Hz, 1H), 6.70- 
6.77(m, 2H), 7.13-7.23(m, 4H), 
7.30(d, J=3.9 Hz, 1H), 7.47- 
7.53(m, 2H), 7.59(d, J=3.9 Hz, 
1H), 12.92(br s, 1H) 
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m 3 



No. 


No. 




iH-NMR (DMSO-de) 


11 


A-ll 


^ J y L -Q-C 


2.95(s, 6H), 6.68-6.75(m, 2H), 
7.31-7.38(111, 3H), 7.46-7.54 
(m, 3H), 7.69(d, J=7.8 Hz, 1 
H), 7.88(dd, J=0.6, 4.2 Hz, 1 
H), 8.02(dd, J=0.9, 8.1 Hz, 1 
H), 13.6l(br s 1H) 


12 


A- 12 


1 — ' Me 


2.94(s, 6H), 3.06(dd, J=4.8, 1 
6.8 Hz, 1H), 3,43(dd, J=ll.l, 
16.8 Hz, iH), 4.85(dd, J=4.8, 
11.1 Hz, 1H), 6.68-6.74(m, 2 
H), 7.04(111, 1H), 7.18(d, J=7.2 
Hz, 1H), 7.26(m, 1H), 7.31 
(d, J=4.2 Hz, 1H), 7.40-7.50 
(m, 3H), 7.64(d, J=4.2 Hz, 1 
H), 13.16(br s, 1H) 


13 


A- 13 


COOH 


1.33-1.65(m, 2H), 1.69-1.89(m, 
2H), 2.51-2.75(m, 3H), 2.97 
(s, 6H), 3.36(m, 1H), 3.55(dd, 
J=2.7, 10.8 Hz, 1H), 6.76(d, 
J=9.0 Hz, 2H), 7.42(d, J=3.9 
Hz, 1H), 7.54(d, J=3.9 Hz, 1 
H), 7.57(d, J=9.0 Hz, 2H), 1 
2.53(br s, 1H) 
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,COOH 



( COOH N COOH 

R 2 ~R 3 -R 4 , R 2 — R 3 — R 4 , 



COOH 

nr^ COOH cS 



R R R , ^fctt X r2_ r 3_ r 4 
N=N N=N j N -N 

Q5= "A J— Q6= — IL J— 07= — k Jl— 

( R 2 , R 3 , R 4 ) = (1,4-phenylene, -CH 2 -, Ph), (1,4-phenylene, -CH 2 -, 4-Me-Ph), 
(1,4-phenylene, -CH 2; , 4-Et-Ph), (1,4-phenylene, -CH 2 -, 4-nPr-Ph), (1,4- 
phenylene, -CH 2 -, 4-iPr-Ph), (1,4-phenylene, -CH 2 -, 4-nBu-Ph), (1,4-phenylene, 
-CH 2 -, 4-tBu-Ph), (1,4-phenylene, -CH 2 -, 4-OMe-Ph), (1,4-phenylene, -CH 2 -, 

10 4-OEt-Ph), (1,4-phenylene, -CH 2 -, 4-SMe-Ph), (1,4-phenylene, -CH 2 -, 4-F-Ph), 
(1,4-phenylene, -CH 2 -, 4-Cl-Ph), (1,4-phenylene, -CH 2 -, 4-Br-Ph), (1,4- 
phenylene, -CH 2 -, 4-CF 3 -Ph), (1,4-phenylene, -CH 2 -, 4-N0 2 -Ph), (1,4- 
phenylene, -CH 2 -, 4-NH 2 -Ph), (1,4-phenylene, -CH 2 -, 4-NHMe-Ph), (1,4- 
phenylene, -CH 2 -, 4-NMe 2 -Ph), (1,4-phenylene, -CH 2 -, 4-NHEt-Ph) (1,4- 

15 phenylene, -CH 2 -, 4-NMeEt-Ph), (1,4-phenylene, -CH=CH-, Ph), (1,4- 
phenylene, -CH=CH-, 4-Me-Ph), (1,4-phenylene, -CH=CH-, 4-Et-Ph), (1,4- 
phenylene, -CH=CH-, 4-nPr-Ph), (1,4-phenylene, -CH=CH-, 4-iPr-Ph), (1,4- 
phenylene, -CH=CH-, 4-nBu-Ph), (1,4-phenylene,- -CH=CH-, 4-tBu-Ph), (1,4- 
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phenylene, -CH=CH-, 4-OMe-Ph), (1,4-phenylene, -CH=CH-, 4-OEt-Ph), (1,4- 
phenylene, -CH=CH-, 4-SMe-Ph), (1,4-phenylene, -CH=CH-, 4-F-Ph), (1,4- 
phenylene, -CH=CH-,. 4-Cl-Ph), (1,4-phenylene, -CH=CH-, 4-Br-Ph), (1,4- 
phenylene, -CH=CH-, 4-CF 3 -Phj, (1,4-phenylene, -CH=CH-, 4-N0 2 -Ph), (1,4- 
fi phenylene, -CH=CH-, 4-NH 2 -Ph), (1,4-phenylene, -CH=CH-, 4-NHMe-Ph), 
(1,4-phenylene. -CH=CH-, 4-NMe 2 -Ph), (1,4-phenylene, -CH=CH-, 4-NHEt-Ph), 
(1,4-phenylene, -CH=CH-, 4-NMeEt-Ph), (1,4-phenylene, -C=C-, Ph), (1,4- 
phenylene, -C^C-, 4-Me-Ph), (1,4-phenylene, -C= C-, 4-Et-Ph), (1,4-phenylene, 
-C=C-, 4-nPr-Ph), (1,4-phenylene, -C= C~ 4-iPr-Ph), (1,4-phenylene, -C=C-, 

10 4-nBu-Ph), (1,4-phenylene, -C = C-, 4-tBu-Ph), (1,4-phenylene, -C = C-, 4- 
OMe-Ph), (1,4-phenylene, -C=C-, 4-OEt-Ph), (1,4-phenylene, -C=C-, 4-SMe- 
Ph), (1,4-phenylene, -C=C-, 4-F-Ph), (1,4-phenylene, -C=C-, 4-Cl-Ph), (1,4- 
phenylene, -C = C-, 4-Br-Ph), (1,4-phenylene, -C = C-, 4-CFs-Ph), (1,4- 
phenylene, -C = C-, 4-N0 2 -Ph), (1,4-phenylene, -C = C-, 4-NH 2 -Ph), (1,4- 

15 phenylene, -C^.C-, 4-NHMe-Ph), (1,4-phenylene, -C = C-, 4-NMe 2 -Ph), (1,4- 
phenylene, -C=C-. 4-NHEt-Ph), (1,4-phenylene, -C=C-, 4-NMeEt-Ph), (1,4- 
phenylene, -CONH-. Ph), (1,4-phenylene, -CONH-, 4-Me-Ph), (1,4-phenylene, 
-CONH-, 4-Et-Ph), (1.4-phenylene, -CONH-, 4-nPr-Ph), (1,4-phenylene, - 
CONH-, 4-iPr-Ph), (1,4-phenylene, -CONH-, 4-nBu-Ph), (1,4-phenylene, - 

20 CONH-, 4-tBu-Ph), (1,4-phenylene, -CONH-, 4-OMe-Ph), (1,4-phenylene, - 
CONH-, 4-OEt-Ph), (1,4-phenylene, -CONH-, 4-SMe-Ph), (1,4-phenylene, - 
CONH-, 4-F-Ph), (1,4-phenylene, -CONH-, 4-Cl-Ph), (1,4-phenylene, -CONH-, 
4-Br-Ph), (1,4-phenylene, -CONH-, 4-CFs-Ph), (1,4-phenylene, -CONH-, 4- 
N0 2 -Ph), (1,4-phenylene. -CONH-, 4-NH 2 -Ph), (1,4-phenylene, -CONH-, 4- 

25 NHMe-Ph). (1,4-phenylene, -CONH-, 4-NMe 2 -Ph), (1,4-phenylene, -CONH-, 
4-NHEt-Ph), (1,4-phenylene, -CONH-, 4-NMeEt-Ph), (1,4-phenylene, -NHCO-, 
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Ph), (1,4-phenylene, -NHCO-, 4-Me-Ph), (1,4-phenylene, -NHCO-, 4-Et-Ph), 
(1,4-phenylene, -NHCO-, 4-nPr-Ph), (1,4-phenylene, -NHCO-, 4-iPr-Ph), (1,4- 
phenylene, -NHCO-, 4-nBu-Ph), (1,4-phenylene, -NHCO-, 4-tBu-Ph), (1.4- 
phenylene, -NHCO-, 4-OMe-Ph), (1,4-phenylene, -NHCO-, 4-OEt-Ph), (1,4- 
5 phenylene, -NHCO-, 4-SMe-Ph), (1,4-phenylene, -NHCO-, 4-F-Ph)i (1,4- 
phenylene, -NHCO-, 4-Cl-Ph), (1,4-phenylene, -NHCO-, 4-Br-Ph), (1,4- 
phenylene, -NHCO-, 4-CF 3 -Ph), (1,4-phenylene. -NHCO-, 4-N0 2 -Ph), (1,4- 
phenylene, -NHCO-, 4-NH 2 -Ph), (1,4-phenylene, -NHCO-, 4-NHMe-Ph), (1,4- 
phenylene, -NHCO-, 4-NMe 2 -Ph), (1,4-phenylene, -NHCOt, 4-NHEt-Ph), (1,4- 

10 phenylene, -NHCO-, 4-NMeEt-Ph), (1,4-phenylene, -Ql-, Ph), (1,4-phenylene, 
--Q1-, 4-Me-Ph), (1,4-phenylene, -Ql-, 4-Et-Ph), (1,4-phenylene, -Ql-, 4-nPr- 
Ph), (1,4-phenylene, -Ql-, 4-iPr-Ph), (1,4-phenylene, -Ql-, 4-nBu-Ph), (1,4- 
phenylene, -Ql-, 4-tBu-Ph), (1,4-phenylene, -Ql-, 4-OMe-Ph), (1,4-phenylene, 
-Ql-, 4-OEt-Ph), (1,4-phenylene, -Ql-, 4-SMe-Ph), (1,4-phenylene, -Ql-, 4-F- 

15 Ph), (1,4-phenylene, -Ql-, 4-Cl-Ph), (1,4-phenylene, -Ql-, 4-Br-Ph), (1,4- 
phenylene, -Ql-, 4-CF 3 -Ph), (1,4-phenylene, -Ql-, 4-N0 2 -Ph), (1,4-phenylene, 
-Q1-, 4-NH 2 -Ph), (1,4-phenylene, -Ql-, 4-NHMe-Ph), (1,4-phenylene, -Ql-, 4- 
NMe 2 -Ph), (1,4-phenylene, -Ql-, 4-NHEt-Ph), (1,4-phenylene, -Ql-, 4-NMeEt- 
Ph), (1,4-phenylene, -Q2-, Ph), (1,4-phenylene, -Q2-, 4-Me-Ph), (1,4-phenylene, 

20 -Q2-, 4-Et-Ph), (1,4-phenylene, -Q2-, 4-nPr-Ph), (1,4-phenylene, -Q2-, 4-iPr- 
Ph), (1,4-phenylene, -Q2-, 4-nBu-Ph), (1,4-phenylene, -Q2-, 4-tBu-Ph), (1,4- 
phenylene, -Q2-, 4-OMe-Ph), (1,4-phenylene, -Q2-, 4-OEt-Ph), (1,4-phenylene, 
-Q2-, 4-SMe-Ph), (1,4-phenylene, -Q2-, 4-F-Ph), (1,4-phenylene, -Q2-, 4-Cl-Ph), 
(1,4-phenylene, -Q2-. 4-Br-Ph), (1.4-phenylene, -Q2-, 4-CF 3 -Ph), (1.4- 

25 phenylene, -Q2-, 4-N0 2 -Ph), (1,4-phenylene, -Q2- ; 4-NH 2 -Ph). (1,4-phenylene, 
-Q2-, 4-NHMe-Ph). (1,4-phenylene, -Q2-, 4-NMe 2 -Ph), (1,4-phenylene. -Q2-, 



WO 00/58304 



PCT/JPOO/01708 - 



4-NHEt-Ph), (1,4-phenylene, -Q2-, 4-NMeEt-Ph), (1,4-phenylene, -Q3-, Ph), 
(1,4-phenylene, -Q3-, 4-Me-Ph), (1,4-phenylene, -Q3-, 4-Et-Ph), (1,4-phenylene, 
-Q3-, 4-nPr-Ph), (1,4-phenylene, -Q3-, 4-iPr-Ph), (1,4-phenylene, -Q3-, 4-nBu- 
Ph), (1,4-phenylene, -Q3-, 4-tBu-Ph), (1,4-phenylene, -Q3-, 4-OMe-Ph), (1,4- 
5 phenylene, -Q3-, 4-OEt-Ph), (1,4-phenylene, -Q3-, 4-SMe-Ph), (1,4-phenylene, 
-Q3-, 4-F-Ph), (1,4-phenylene, -Q3-, 4-Cl-Ph), (1,4-phenylene, -Q3-, 4-Br-Ph), 
(1,4-phenylene, -Q3-, 4-CF 3 -Ph), (1,4-phenylene, -Q3-, 4-N0 2 -Ph), (1,4- 
phenylene, -Q3-, 4-NH 2 -Ph), (1,4-phenylene, -Q3-, 4-NHMe-Ph), (1,4- 
phenylene, -Q3-, 4-NMe 2 -Ph), (1,4-phenylene, ~-'Q3~ — 4-NHEt-Ph), (1,4- 

10 phenylene, -Q3-, 4-NMeEt-Ph), (1,4-phenylene; -Q4-, Ph), (1,4-phenylene, -Q4-, 
4-Me-Ph), (1,4-phenylene, -Q4-, 4-Et-Ph), (1,4-phenylene, -Q4-, 4-nPr-Ph), 
(1,4-phenylene, -Q4-, 4-iPr-Ph), (1,4-phenylene, -Q4-, 4-nBu-Ph), (1,4- 
phenylene, -Q4-, 4-tBu-Ph), (1,4-phenylene, -Q4-, 4-OMe-Ph), (1,4-phenylene, 
-Q4-, 4-OEt-Ph), (1,4-phenylene, -Q4-, 4-SMe-Ph), (1,4-phenylene, -Q4-, 4-F- 

15 Ph), (1,4-phenylene, -Q4-, 4-Cl-Ph), (1,4-phenylene, -Q4-, 4-Br-Ph), (1,4- 
phenylene, -Q4-, 4-CF 3 -Ph), (1,4-phenylene, -Q4-, 4-N0 2 -Ph), (1,4-phenylene, 
-Q4-, 4-NH 2 -Ph), (1,4-phenylene, -Q4-, 4-NHMe-Ph), (1,4-phenylene, -Q4-, 4- 
NMe 2 -Ph), (1,4-phenylene, -Q4-, 4-NHEt-Ph), (1,4-phenylene, -Q4-, 4-NMeEt- 
Ph), (1,4-phenylene, -Q5-, Ph), (1,4-phenylene, -Q5-, 4-Me-Ph), (1,4-phenylene, 

20 -Q5-, 4-Et-Ph), (1,4-phenylene, -Q5-, 4-nPr-Ph), (1,4-phenylene, -Q5-, 4-iPr- 
Ph), (1,4-phenylene, -Q5-, 4-nBu-Ph), (1,4-phenylene, -Q5-, 4-tBu-Ph), (1,4- 
phenylene, -Q5-, 4-OMe-Ph), (1,4-phenylene, -Q5-, 4-OEt-Ph), (1,4-phenylene, 
-Q5-, 4-SMe-Ph), (1,4-phenylene, -Q5-, 4-F-Ph), (1,4-phenylene, -Q5-, 4-Cl-Ph), 
(1,4-phenylene, -Q5-, 4-Br-Ph), (1,4-phenylene, -Q5-, 4-CF 3 -Ph), (1.4- 

25 phenylene, -Q5-, 4-N0 2 -Ph), (1,4-phenylene, -Q5-. 4-NH 2 -Ph), (1,4-phenylene, 
-Q5-, 4-NHMe-Ph), (1,4-phenylene. -Q5-, 4-NMe 2 -Ph). (1,4-phenylene, -Q5-, 
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4-NHEt-Ph), (1,4-phenylene, -Q5-, 4-NMeEt-Ph), (1,4-phenylene, -Q6-, Ph), 
(1,4-phenylene, -Q6-, 4-Me-Ph), (1,4-phenylene, -Q6-, 4-Et-Ph), (1,4-phenylene, 
-Q6-, 4-nPr-Ph), (1,4-phenylene, -Q6-, 4-iPr-Ph), (1,4-phenylene, -Q6-, 4-nBu- 
Ph), (1,4-phenylene, -Q6-, 4-tBu-Ph), (1,4-phenylene, -Q6-, 4-OMe-Ph), (1,4- 
5 phenylene, -Q6-, 4-OEt-Ph), (1,4-phenylene, -Q6-, 4-SMe-Ph), (1,4-phenylene, 
-Q6-, 4-F-Ph), (1,4-phenylene, -Q6-. 4-Cl-Ph), (1,4-phenylene, -Q6-, 4-Br-Ph), 
(1,4-phenylene, -Q6-, 4-CF 3 -Ph), (1,4-phenylene, -Q6-, 4-N0 2 -Ph), (1,4- 
phenylene, -Q6-, 4-NH 2 -Ph), (1,4-phenylene, -Q6-, 4-NHMe-Ph), (1,4- 
I>henylene, -Q6-, 4-NMe 2 -Ph), (1,4-phenylene, -Q6-, 4-NHEt~Ph), (1,4- 

in phenylene, -Q6-, 4-NMeEt-Ph), (1,4-phenylene, -Q7-, Ph), (1,4-phenylene, -Q7-, 
4-Me-Ph), (1,4-phenylene, -Q7-, 4-Et-Ph), (1,4-phenylene, -Q7-, 4-nPr-Ph), 
(1.4-phenylene, -Q7-, 4-iPr-Ph), (1,4-phenylene, -Q7-, 4-nBu-Ph), (1,4- 
phenylene, -Q7-, 4-tBu-Ph), (1,4-phenylene, -Q7-, 4-OMe-Ph), (1,4-phenylene, 
-Q7-, 4-OEt-Ph), (1,4-phenylene, -Q7-, 4-SMe-Ph), (1,4-phenylene, -Q7-, 4-F- 

15 Ph), (1,4-phenylene, -Q7-, 4-Cl-Ph), (1,4-phenylene, -Q7-, 4-Br-Ph), (1,4- 
phenylene, -Q7-, 4-CFa-Ph), (1,4-phenylene, -Q7-, 4-N0 2 -Ph), (1,4-phenylene, 
-Q7-. 4-NH 2 -Ph), (1,4-phenylene, -Q7-, 4-NHMe-Ph), (1,4-phenylene, -Q7-, 4- 
NMe 2 -Ph), (1,4-phenylene, -Q7-, 4-NHEt-Ph), (1,4-phenylene, -Q7-, 4-NMeEt- 
Ph), (2,5-thiophen-diyl, -CH 2 -, Ph), (2,5-thiophen-diyl, -CH 2 -, 4-Me-Ph), (2,5- 

20 thiophen-diyl, -CH 2 -, 4-Et-Ph), (2,5-thiophen-diyl. -CH 2 -, 4-nPr-Ph), (2,5- 
thiophen-diyl, -CH 2 -, 4-iPr-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-nBu-Ph), (2,5 
thiophen-diyl, -CH 2 -, 4-tBu-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-OMe-Ph), (2,5- 
thiophen-diyl, -CH 2 -. 4-OEt-Ph). (2,5-thiophen-diyl, -CH 2 -, 4-SMe-Ph), (2,5- 
thiophen-diyl. -CH 2 -. 4-F-Ph). (2,5-thiophen-diyl, -CH 2 -, 4-Cl-Ph), (2,5- 

25 thiophen-diyl, -CH 2 -. 4-Br-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-GFa-Ph), (2,5- 
thiophen-diyl, -CH 2 -. 4-N0 2 -Ph), (2,5-thiophen-diyl. -CH 2 -. 4-NHs-Ph), (2,5- 
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thiophen-diyl, -CH 2 -, 4-NHMe-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-NMe 2 -Ph), 
(2,5-thiophen-diyl, -CH 2 -, 4-NHEt-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-NMeEt- 
Ph), (2,5-thiophen-diyl, -CH=CH-, Ph), (2,5-thiophen-diyl, -CH=CH-, 4-Me-Ph), 
(2,5-thiophen-diyl, -CH=CH-, 4-Et-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-nPr- 
5 Ph), (2,5-thiophen-diyl, -CH=CH-, 4-iPr-Ph), (2,5-thiophen-diyl, -CH=CH-, 4- 
nBu-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-tBu-Ph), (2,5-thiophen-diyl, - 
CH=CH-, 4-OMe-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-OEt-Ph), (2,5-thiophen- 
diyl, -CH=CH-, 4-SMe-Ph), (2.5-thiophen-diyl, -CH=CH-, 4-F-Ph), (2,5- 
thiophen-diyl, -CH=CH-, 4-Cl-Ph), (2,5-thiophen-diyl, -CH=CH-; 4-Br-Ph), 

10 (2,5-thiophen-diyl, -CH=CH-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -CH=CH-, 4- 
N0 2 -Ph), (2,5-thiophen-diyl, -CH=CH-, 4-NH 2 -Ph), (2,5-thiophen-diyl, - 
CH=CH-, 4-NHMe-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-NMe 2 -Ph), (2,5- 
thiophen-diyl, -CH=CH-, 4-NHEt-Ph), (2,5-thiophen-diyl, -CH=CH-, 4- 
NMeEt-Ph), (2,5-thiophen-diyl, -C=C-, Ph), (2,5-thiophen-diyl, -C=C-, 4- 

15 Me-Ph), (2.5-thiophen-diyl, -C^C-, 4-Et-Ph), (2,5-thiophen-diyl, -C= C-, 4- 
. nPr-Ph), (2,5-thiophen-diyl, -C=C-, 4-iPr-Ph), (2,5-thiophen-diyl, -C=C-, 4- 
nBu-Ph), (2,5-thiophen-diyl, -C=C-, 4-tBu-Ph), (2,5-thiophen-diyl, -C=C-, 4- 
OMe-Ph), (2,5-thiophen-diyl, -C=C-, 4-OEt-Ph), (2,5-t.hiophen-diyl, -C=C-, 
4-SMe-Ph), (2,5-thiophen-diyl, -C^C-, 4-F-Ph), (2,5-thiophen-diyl, -C=C-, 4- 

20 Cl-Ph), (2,5-thiophen-diyl, -C=C-, 4-Br-Ph), (2,5-thiophen-diyl, -C= C-, 4- 
CF 3 -Ph), (2,5-thiophen-diyl, -C=C-, 4-N0 2 -Ph), (2,5-thiophen-diyl, -C=C-, 4- 
NH 2 -Ph), (2,5-thiophen-diyl, -C=C-, 4-NHMe-Ph), (2.5-thiophen-diyl, -C = C-, 
4-NMe 2 -Ph), (2,5-thiophen-diyl, -C= C-. 4-NHEt-Ph), (2.5-thiophen-diyl, -C = 
C-, 4-NMeEt-Ph), (2,5-thiophen-diyl. -CONH-, Ph), (2,5-thiophen-diyl, - 

25 CONH-, 4-Me-Ph), (2,5-thiophen-diyl, -CONH-, 4-Et-Ph). (2,5-thiophen-diyl, - 
CONH-. 4-nPr-Ph), (2,5-thiophen-diyl, -CONH-, 4-iPr-Ph). (2.5-thiophen-diyl, 
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-CONH-, 4-nBu-Ph), (2,5-thiophen-diyl, -CONH-, 4-tBu-Ph), (2,5-thiophen- 
diyl, -CONH-, 4-OMe-Ph), (2,5-thiophen-diyl, -CONH-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -CONH-, 4-SMe-Ph), (2,5-thiophen-diyl, -CONH-, 4-F-Ph), 
(2,5-thiophen-diyl, -CONH-, 4-Cl-Ph), (2,5-thiophen-diyl, -CONH-, 4-Br-Ph) 
5 (2,5-thiophen-diyl, -CONH-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -CONH-, 4-N0 2 - 
Ph), (2,5-thiophen-diyl, -CONH-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -CONH-, 4- 
NHMe-Ph), (2,5-thiophen-diyl, -CONH-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, - 
CONH-, 4-NHEt-Ph), (2,5-thiophen-diyl, -CONH-, 4-NMeEt-Ph), (2,5- 
thiophen-diyl, -NHCO-, Ph), (2,5-thiophen-diyl, -NHCO-, 4-Me-Ph)7~(2,5- 

0 thiophen-diyl, -NHCO-, 4-Et-Ph). (2,5-thiophen-diyl, -NHCO-, 4-nPr-Ph), 
(2,5-thiophen-diyl, -NHCO-, 4-iPr-Ph), (2,5-thiophen-diyl, -NHCO-, 4-nBu-Ph), 
(2,5-thiophen-diyl, -NHCO-, 4-tBu-Ph), (2,5-thiophen-diyl, -NHCO-, 4-OMe- 
Ph), (2,5-thiophen-diyl, -NHCO-, 4-OEt-Ph), (2,5-thiophen-diyl, -NHCO-, 4- 
SMe-Ph), (2,5-thiophen-diyl, -NHCO-, 4-F-Ph), (2,5-thiophen-diyl, -NHCO-, 

5 4-Cl-Ph), (2,5-thiophen-diyl, -NHCO-, 4-Br-Ph), (2,5-thiophen-diyl, -NHCO-, 
4-CF 3 -Ph), (2,5-thiophen-diyl, -NHCO-, 4-N0 2 -Ph), (2,5-thiophen-diyl, - 
NHCO-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -NHCO-, 4-NHMe-Ph), (2,5-thiophen- 
diyl, -NHCO-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -NHCO-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -NHCO-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q1-, Ph), (2,5- 

) thiophen-diyl, -Ql-, 4-Me-Ph), (2,5-thiophen-diyl, -Ql-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-nPr-Ph), (2,5-thiophen-diyl, -Ql-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-nBu-Ph), (2,5-thiophen-diyl, -Ql-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Ql-, 4-OMe-Ph), (2,5-thiophen-diyl, -Ql-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Ql-, 4-SMe-Ph), (2,5-thiophen-diyl, -Ql-, 4-F-Ph), (2,5- 

1 thiophen-diyl, -Ql-, 4-Cl-Ph), (2,5-thiophen-diyl, -Ql-. 4-Br-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-CF 3 -Ph), (2,5-thiophen-diy], -Ql-, 4-N0 2 -Ph), (2,5- 
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thiophen-diyl, -Ql-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Ql-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-NMe2-Ph), (2,5-thiophen-diyl, -Ql-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q1-, . 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q2-, Ph), (2,5- 
thiophen-diyl, -Q2-, 4-Me-Ph), (2,5-thiophen-diyl, -Q2-, 4-Et-Ph), (2,5- 
5 thiophen-diyl, -Q2-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q2-, 4-iPr-Ph). (2,5- 
thiophen-diyl, -Q2-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q2-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q2-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q2-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q2-, 4-Br-Ph), - (2;5~ 

10 thiophen-diyl, -Q2-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q2-, 4-N0 2 -Ph), (2,5- 
thiophen-diyl, -Q2-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q2-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q2-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q2-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q3-, Ph), (2,5- 
thiophen-diyl, -Q3-, 4-Me-Ph), (2,5-thiophen-diyl, -Q3-, 4-Et-Ph), (2,5- 

15 thiophen-diyl, -Q3-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q3-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q3-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q3-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q3-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q3-, 4-Br-Ph), (2,5- 

2G thiophen-diyl, -Q3-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q3-, 4-N0 2 -Ph), (2,5- 
thiophen-diyl, -Q3-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q3-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q3-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q3-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q4-, Ph), (2,5- 
thiophen-diyl. -Q4-, 4-Me-Ph), (2,5-thiophen-diyl, -Q4-, 4-Et-Ph), (2,5- 

25 thiophen-diyl, -Q4-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q4-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q4-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q4-. 4-tBu-Ph), (2,5- 
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thiophen-diyl, -Q4-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q4-, 4-OEt-Ph), (2,6™ 
thiophen-diyl, -Q4-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q4-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q4-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q4-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q4-, 4-CF3-Ph), (2,5-thiophen-diyl, -Q4-, 4-N0 2 -Ph), (2,5- 
5 thiophen-diyl, -Q4-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q4-, 4-NHMe-Ph). (2,5- 
thiophen-diyl, -Q4-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q4-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q4-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q5-, Ph), (2,5- 
thiophen-diyl, -Q5-, 4-Me-Ph), (2,5-thiophen-diyl, -Q5-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q5-, 4-iPr-Ph), (2,5- 

10 thiophen-diyl, -Q5-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q5-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q5-, 4-OEt-Ph). (2,5- 
thiophen-diyl, -Q5-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q5-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q5-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q5-, 4-N0 2 -Ph), (2,5- 

15 thiophen-diyl, -Q5-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q5-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q5-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q6-, Ph), (2,5- 
thiophen-diyl, -Q6-, 4-Me-Ph), (2,5-thiophen-diyl, -Q6-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q6-, 4-iPr-Ph), (2,5- 

20 thiophen-diyl, -Q6-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q6-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q6-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q6-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-Cl-Ph), (2,5-thiophen-diyl. -Q6-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q6-, 4-N0 2 -Ph), (2,5- 

25 thiophen-diyl, -Q6-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q6-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q6-, 4.NMe 2 -Ph), (2,5-thiophen-diyl. -Q6-, 4-NHEt-Ph), (2,5- 
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thiophen-diyl, -Q6-, 4-NMeEt-Ph), (2,5-thiophen-diyl. -Q7-, Ph), (2,5- 
thiophen-diyl, -Q7-, 4-Me-Ph), (2,5-thiophen-diyl, -Q7-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q7-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q7-, 4-tBu-Ph), (2,5- 
5 thiophen-diyl, -Q7-, 4-OMe-Ph), (2,5-thiophen-diyl ,~-Q7-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q7-, 4-F-Ph), (2,5- 
thiophcn-diyl, -Q7-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q7-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q7-, 4-NOs-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q7-, 4-NHMe-Ph), (2,5-- 
10 thiophen-diyl, -Q7-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q7-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-NMeEt-Ph) 

mrnmi mmp - 2 (D^mtrnm 

MMP-2 }3 Calbiochem-Novabiochem International, Inc. J: t) If A Lfc„ 

15 MMP ©B>3(USttaJjfefet4 % C. Graham Knight, Frances Willenbrock and 
Gillian Murphy : A novel coumarin-labelled peptide for sensitive continuous 
assays of the matrix metalloproteinases : FEBSLETT., 296, (1992), .263-266 
<Dj5fe[Z.mX^tz. 0 MOCAc-Pro-Leu-Gly-Leu-A 2 Pr(DNP)-Ala-Arg-NH 2 i± 

Peptide Institute, Inc. Osaka, Japan £• ffl \^fz 0 P£ § #J CD T y -fe 4 (i 1 o (D it 

(a) g«(-3-/&gst), si^(mmps), mmm 
<b) ii(^^is), i&mm 

(C) If(^^lf), ii(MMPs) 
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Pl*(%)= U-(A-B)/(C-D)} X 100 
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^-f t 1 2 O^y->a0^5Ul:ito £ V Sg^ICT^f^ 0 *g 
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